The phylogenetics of Desmognathine salamander populations across the southern Appalachians.
Salamanders in the genus Desmognathus (Caudata: Plethodontidae) are distributed along an aquatic to terrestrial habitat gradient in the southern Appalachian Mountains. The spatial distribution of species is believed to have formed as aquatic ancestors displaced lineages by competition and predatory interactions into less optimal terrestrial habitats. Aquatic and terrestrial species may also display different patterns of genetic diversity due to the differing likelihood of gene flow via aquatic corridors. To determine whether phylogenetic patterns were consistent with these hypotheses, we sequenced portions of the cytochrome oxidase I and 12S rRNA genes of the mitochondrial genome from 96 individuals belonging to 10 species in the genus Desmognathus. In addition, we combined our dataset with an earlier published dataset for the 12S rRNA genes. The order of species divergence is consistent with aquatic ancestors having displaced taxa into more terrestrial habitats, but the major lineages within the genus Desmognathus arose suddenly, and therefore, the specific sequence of events is not well resolved. The phylogenetic analyses among species suggest that direct-development and a terrestrial lifestyle are ancestral in the genus Desmognathus, but the degree of adult terrestriallity is labile, with some species having re-invaded terrestrial habitats. We present evidence of a clade of Desmognathus quadramaculatus from North Carolina that is distinct from the D. quadramaculatus/Desmognathus marmoratus clade. Within species, estimates of Tajima's D and Fu and Li's statistics suggest the species experienced population expansions at different times in the past. Current levels of sequence diversity in northern populations, therefore, reflect different arrival times, and hence, differences in the opportunity for among population divergence. The recent arrival of most species over large portions of their geographic ranges suggests that most extant communities have been assembled, a posteriori, by the recent assortment of species along the aquatic to terrestrial gradient according to their ecologies.